TCEQ Interoffice Memorandum

To: Tony Walker

Director, TCEQ Region 4, Dallas/Fort Worth

Alyssa Taylor

Air Section Manager, TCEQ Region 4, Dallas/Fort Worth
From:  Shannon Ethridge, M.S. 2.

Toxicology Division, Chief Engineer’s Office

Date: June 9, 2011

Subject: Toxicological Evaluation of Results from Ambient Air Samples for Volatile
Organic Compounds Collected Upwind (Latitude 32.83319, Longitude -97.57107)
and Downwind (Latitude 32.83442, Longitude -97.57096) of the VVantage Fort
Worth Energy LLC - Boling 1H & 2H Site in Azle, Parker County, Texas

Samples Collected on March 17, 2011, ACLs 110376 and 110383 (Lab Samples
110376-0001 and 110383-0001)

Key Points

e Reported concentrations of target volatile organic compounds (VOCSs) were either not
detected or were detected below levels of short-term health and/or welfare concern.

Background

On March 17, 2011, Texas Commission on Environmental Quality (TCEQ) Region 4 Air
Investigators collected two 30-minute canister samples, upwind (Lab Sample 110376-0001,
Latitude 32.83319, Longitude -97.57107) and downwind (Lab Sample 110383-0001, Latitude
32.83442, Longitude -97.57096) of the Vantage Fort Worth Energy LLC - Boling 1H & 2H Site
in Azle, Parker County, Texas. The samples were collected in response to a citizen complaint of
an insecticide/chemical odor, nausea, and headaches. Neither investigator experienced health
effects or odors during the sampling event. Meteorological conditions measured at the site or
nearest stationary ambient air monitoring site indicated that the ambient temperature was 86.2°F
with a relative humidity of 44.2%, and winds were from the south (190°) at 6 miles per hour. For
the downwind sample, the sampling site and the nearest location where the public could have
access were less than 100 feet from the possible source and/or the facility. The samples were sent
to the TCEQ laboratory in Austin, Texas, and analyzed for a range of VOCs. The list of the
target analytes that were evaluated in this review are provided in Attachment A. The VOC
concentrations were reported in parts per billion by volume (ppb,) (Attachment B and Table 1
and 2). Please note that the available canister technology and analysis method can not capture
and/or analyze for all chemicals.
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Results and Evaluation

Reported VOC concentrations were compared to TCEQ’s short-term health- and/or welfare-
based air monitoring comparison values (AMCVs) (Table 1 and 2). Short-term AMCVs are
guidelines used to evaluate ambient concentrations of a chemical in air and to determine its
potential to result in adverse health effects, adverse vegetative effects, or odors. Health AMCVs
are set to provide a margin of safety and are set well below levels at which adverse health effects
are reported in the scientific literature. If a chemical concentration in ambient air is less than its
comparison value, no adverse health effects are expected to occur. If a chemical concentration
exceeds its comparison value it does not necessarily mean that adverse effects will occur, but
rather that further evaluation is warranted.

All of the 84 VOCs monitored in both the upwind and downwind samples were either not
detected or were detected below their respective short-term AMCVs. Exposure to levels of
VOCs measured in this sample would not be expected to cause short-term adverse health effects,
adverse vegetative effects, or odors.

Please call me at (512) 239-1822 if you have any questions regarding this evaluation.
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Attachment A

List of Target Analytes for Canister Samples

ethane

ethylene

acetylene

propane

propylene
dichlorodifluoromethane
methyl chloride
isobutane

vinyl chloride
1-butene
1,3-butadiene
n-butane

t-2-butene
bromomethane
c-2-butene
3-methyl-1-butene
isopentane
trichlorofluoromethane
1-pentene

n-pentane

isoprene

t-2-pentene
1,1-dichloroethylene
c-2-pentene
methylene chloride
2-methyl-2-butene
2,2-dimethylbutane
cyclopentene

4-methyl-1-pentene
1,1-dichloroethane
cyclopentane
2,3-dimethylbutane
2-methylpentane
3-methylpentane

2-methyl-1-pentene + 1-hexene

n-hexane

chloroform
t-2-hexene
c-2-hexene
1,2-dichloroethane
methylcyclopentane
2,4-dimethylpentane
1,1,1-trichloroethane
benzene

carbon tetrachloride
cyclohexane
2-methylhexane
2,3-dimethylpentane
3-methylhexane
1,2-dichloropropane
trichloroethylene
2,2,4-trimethylpentane
2-chloropentane
n-heptane
c-1,3-dichloropropylene
methylcyclohexane

t-1,3-dichloropropylene
1,1,2-trichloroethane
2,3,4-trimethylpentane
toluene
2-methylheptane
3-methylheptane
1,2-dibromoethane
n-octane
tetrachloroethylene
chlorobenzene
ethylbenzene

m & p-xylene

styrene
1,1,2,2-tetrachloroethane
0-xylene

n-nonane
isopropylbenzene
n-propylbenzene
m-ethyltoluene
p-ethyltoluene
1,3,5-trimethylbenzene
o-ethyltoluene
1,2,4-trimethylbenzene
n-decane
1,2,3-trimethylbenzene
m-diethylbenzene
p-diethylbenzene
n-undecane
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Attachment B

3020k
Texas Commission on Environmental Quality
Laboratory and Quality Assurancs Section
PO, Box 13087, MC-165
Anstin, Texas T8711-3087
(512)239-1716
Laboratory Analysis Results
ACL Number: 110376

ACL Lead: Karen Bachtel Regilon: TO4 Date Received: 3/23/2011
Project(s): Barnett Shale '
Facility{ies) Sampled | City County | Facility Type
Airshed | Azle Parker
Laboratory Procedure(s) Performed:

Analysis: AMORDDS

Dietermination of ¥OC Canisters by GCMS Using Modified Method TO-13

Procedure:

Prior to analysiz, subatmospheric samples are pressurized fo twics the collected volume using a sample dilution system. For
analysis, a known volume of a sample is directed from the canister nte a multrap cryogenic concentrator.  Intermel standards
are added to the sample siream prior to the frap. The conesntrated sample is thermally desorbed and carried onto a GC
eolumn fior separation. The analytical strategy involves using a GC with dual columns that are coupled to a mass selective
detector (MED) end a flame jontzaticn detector (FID). Mass specten for individuael peaks in the total ion chromatogram are
then wsed for target compound identification and quantitation, The fragmentation pattern s compared with stored spectra
taken under similar conditions in order to identify the compound. For any given compound, the infessity of the quantitation
fragment &5 compared with the sysiem response 1o the fragment for known amounts of the compound. This establishes the
compound concentration in the sample. For non-térget compound peaks wiich are at least one-half the height of the mtemal
standard, a library search is performed in an atternpt to identify the compound solely upon fracture patterns, These tentatively
identified compounds (TIC's) are reported s a sample specific footnote. Accurate quantitation of TICs iz not possible. The
FII» is used for the quantitetion of ethans, ethylene, acetylens, propylene and propane and identification iz based on matching
retention fimes of standards containing known analytes.

Sample(s) Received

Field ID Mumber: 01165 Labaratory Sample Mumber: 110376-0001 Eampled by: Sarah Slack
Sampling Site; Upwind Boling 1H&2H Daate & Time Sampled: 03/17/11 15:57:00 Valid Sample: Yes
Comments:

Canister 01185 was used 1o collest a 3D-minute sample using OFC-047.

- Please note that this analytical technique is not capable of measuring all compounds which might have
adverse health effects. For questions on the analvtical procedures please contact the laboratory manager at
(512) 2394894, For an update on the health effects evaluation of these dats, please contact the Toxicology -
Division at (512) 239-1793,

Analyst: _\%ﬂug ?ﬁ'ﬂg-_ Dm:a_al_aﬂﬂi_
Jaydesp Patel )
i = Date: EJSr!?cl]

Technical Specialist: 1\ - : Date: 3;?1,{1'

Dravid Manis
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Laboratory Analysis Results
ACL Number: 110376
Analysis Code: AMORDIG

Tote: Resilts &re reported in unics of parts per billion by volume (ppéov)

|Lab ID 11036000

Fiedd D 01188

Caitster I 01165

Anaiysis Dals ; il S

(Coepound . 10D Concenlralion S0L | Flags™* Concemtrigion SDL_| Flags**

fetiprse 1.5 3.7 L0 DLT B

letivlene 0.50 045 LD 1D1,T

—— 1150 0.3% LI 10,7

birenare 0.50 1.4 L LDLT

broonlene 0.5 HD 18| DLT

Hichlcradiflunrossetisene 020 059 040 LD

eshyl chioride ) 020 ) .89 .40 LD

lisubutane ] 0.23 1,30 046 1,01

winyl chleride 017 KD 0,34 (o]

[— 0,20 0.30 1.0 101

1.3-batndiene 0.37 NI 0.54 ol

Inebuskacse 0.0 041 040 LDl

i-2-husene (AT ND [E] o i
 |bramenetans 027 WD 0.54 0l

-2 buteme 1.27 ND .54 nl

3-methyi-| -butene 0,23 ND 046 D1

isoperitans 027 ND 054 DI

trichlomefuoreeetaane _ 039 LET 058 - 1,01 -

|-pentens 027 WD 054 el

n-pnians 0,27 WL 054 ol

incmrens ' 0.27 034 0% | 1ol

{-2-pemiene .27 D 054 1

1, 1-dichlornstlene .13 D T ol

o-1-penlend 0.25 L (.50 D

methylene chloride 0.14 MO 03g% ¢ I

[2-methyl-I-batene . 023 NI [RE 1 Dl

[z, 2-dirserkylbitins: 021 MD 042 |

yelnpenten 020 D 040 1]

H-snediiy]- 1 -peenfene 022 MO O.dd Dl

1,1-dighlrostsane 019 [ 0,38 Dl

yelop ) 027 MDD 034 )]

. 3-dipsethyibutane ) Q28 HD 0.56 )]

[2-methylpestist 027 i) 054 (7]

[3-methylpentane 023 jpin] 46 i)

[2-griethiyl-1-prteme = | -hexere Q20 D 040 DI

-hesans 020 I 0.40 Dl

zhlemeform 021 ND 141 o]

h-2-mens 027 NI 0.54 D1

le-2-hemens . 027 WD 0,54 (o]

1 2-dichlcrosthane 027 _ND 0.54 o -

iyl vl opentane 0ET KD 0.54 u)]

1 A-dimethylpentans 0.27 KD 054 1]

|1, 1-trichlarcetizane 0246 KD 051 &l

(e ET 0,13 0.54 1.1

arban telraehloride .27 0l | o4 o [ .

Lyeinhexme - .24 KD 0.24 i 1

[-mettiyihexans L7 KD 0.54 u]]

[ 3-dimethylpentans .25 K 0.52 o
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Laboratory Analysis Results
ACL Number: 110376
Analysis Code: AMORODG
Hate: Resulis are reported in unlis of pasts per billion by velume (ppbv)
Lab 1D 11037500101
Compound | LoD Concentratien s0L Flags** Concentration DL
I-meghylhexans | 0w HD 040 ol
1,2-dichianogropans 0.17 HD .34 ™
irichloroethylese 028 HD 0.5% ]
2,3 A-irimeshylpentene “oa ND 1.4z o
2-ghlonopenting 027 | D 0.54 o
n-heptase 025 KD 0.50 o
o1 3-dicklmeprapyrlane 020 ND [ nan o
metbylgyehohssans 026 WD 0,52 Il |
11, F-dichloroproyiene 020 ND 140 ol -
1,1, 2-trichlorethane ) T ND 042 D1
2,3 4-trinethylpentans 024 MWD 048 ol
toluens 027 009 .54 1
T-methylheptarse 0,20 0z 040 101
J-methyihepine \ .23 HD 046 D1
1 2-dibramoehams: 0.10 it 04 4] i
pa— ) | nag WO n.34 3] -
|etraclioratiylene | 024 ND 0.48 ol
chilorat 0.27 HD 054 i
etiylbenzene 027 0.02 0.54 101
m & p-xylene 027 006 . 0.54 1,01
stynene 027 ND 034 i
1,1,2 Z4etrachlarcethang 020 KD 0.40 ol
p-sylene 027 NI 034 Dl
n-nemine 022 MWD 044 Oi
isapropaibenzens 024 WD 048 o1
n-propyibesgens az7 MWD 0.54 ol
m-ellyyitodoene 0.1 NI 032 ol
p-sihyhol .16 ND 032 ol
1,3.5-trimetindbenzene 2% W 0.50 ol
a-ethylnoluene .13 NI 026 ol
1,2 4-trimvetinibenzens 127 © ND 054 =]
-denane 0,27 ND 054 ol
1,2 3-rimetinibenzans 027 ND 054 ol 1
medaethylbenzens 0,27 ND 04 & ]
| p-diethylbarz=ne 027 WD 054 ol
n-undezane 0.27 lK 034 v}
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Laboratory Analysis Results
ACL Number: 110376
Analvsis Code: AMOROG

Mate: Results are reported in units of parts per billion by volume { ppbv)

LoD - Limir of Defection,

WL - s debected

NG - coneentzation ces ool be quantified,
S0L - Sample Deectian Limit (LOD adjused for dilutions),

I - Inewalid,

I - Reparted soncentration (5 below SDL

L - Reported concentratics is # ar above the S0L and Is bebow the lower Emi of quantitation.
E - Reporisd concemiration exoesds the uoper limit of ingtrument calibration,

B~ Rsgult oo fhed froen previous result,

T. Diaba was nol eomilanned by & confimistionnl analysss, Data is temntively identified.

* SDL s equel to LOD

=& Oyality control flkgs sxplanations ame listed on the last page of this report.

TCEQ labaratory custormer support may be reached at kbachtzl@tceqg. state.tous

The TCER is an equal opparfunity/affirmative action amployer. The agency cdoes not allow
discrimination on the basis of race, color, religion, national arigin, sax. disability, age, sexual
orientation or vateran states. In compliance with the Americans With Disabilities Act, this document
may be reguested in alternata farmats by contacting the TCEGQ at (512) 238-0010, (Fax 512-239
-0065), or 1-800-RELAY-TX (TDD), ar by writing P.C. Box 13087, Austin, Texas 76711-3087.
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Laboratory Analysis Results
ACL Number: 110376

Analysis Code; ANMORMG

Quality Control Notes:

pl-sample concentration was cal culated using a dilution factor of 4.00.

TCEQ laboratory customer support may be reached at kbachiel@iceg.state.tx.us

The TCES k2 an equal opportunityfaffirmative action employer, The agency does not aliow
discrimination an the basis of race, color, religlon, national origin, sex, disability, age, sexual
erigntation or vateran status. In compliance with the Americans With Disabilties Act, this document
may be requested in aliermate formats by contasting the TCEQ at (512} 2390010, (Fax 512-230
055, or 1-800-RELAY-TX (TDD), or by writing P.O. Box 13087, Austin, Texas T8711-3087.
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Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.0. Box 13087, MC-165
Anstin, Texas T8711-3087
(512)239-1716
Laboratory Analysis Results
ACL Number: 110383
ACL Lead: Karen Bachel Fegion; T04 Date Received: 3282011
Project(s): Barnett Shale
Facility(ies) Sampled City County | Facility Type
Wantage Fort Worth Energy Azle Parker :

Laboratory Procedure(s) Performed:

Analysis: AMORDOS

Determination of VOC Canisters by GC/MS Using Modified Method TO-15

Procedure:

Frior to analysis, subatmospheric samples are pressurized to taice the collscted volume using a sample dilution system. For
analysis, a known volume of a sample is directed from the canister into a multitrap ervoganic concentrator. [nternal standards
are added to the sample strzem prior to the trap.  The concentrated sample is thermally desorbed and carried onto a GC
colurmnn for separation. The enalytical strategy involves using 2 GC with dual columns that are coupled to & mass selective
detector (MSDY) and 2 flame jonization detector (FIDY). Mass spectra for individual peaks in the total jon chromatogram are
then used for targst compound identificatzon and quantztation. The fragmentation pattern is compared with stored spectra
taken under similar canditions in order o identify the compound. For any given compound, the intensity of the quantitation
fragment iz compared with the systam responge to the fragment for known amounts of the compound. Thiz establishes the
compound concentration in the sample. For non-target compound peaks which are at least one-half the height of the intemal
standard, a library search is performed in an attempt to identify the compound solely vpon fracturs patterns. These tenfatively
identified compounds (TIC's) are reported as a sample specific footnote. Accurate quantitation of TICs is not possible. The
FIC» is used for the quantitation of ethane, ethylene, acetylene, propylens and propane and identification is based on matching
retention times of standards containing lenown analytes.

Sample(s) Receved

Field 1D Mumber: 20437 Laboratery Sample Mumber: 1 10383-0001 Sampled by: Ywvette Vaughan
Sampling Ste: Boling #1H & #2H Date & Time Sampled: 01711 15:57:00 Valid Sample: Yes
Comments:

Canister 20437 was used to collect a 30-minute sample using OFC-040.

Please note thet this analytical technique is not capable of measuring all compounds which might have
adverse health effects. For questions on the analytical procedures please contaet the laboratory mansger at
(512) 239-4894. For an update on the health effects evaluation of these data, please contaet the Toxicology

Division at (512) 239-17595,
Date: .f,{ gi a'"/
Reviewed By, % . Date: L all

[aren Bachtz]

Technical Specialist: /\34. ?/%M Date: &% 7o

Analyst;

3

David Manis
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Laboratory Analysis Results
ACL Number: 110383
Analysis Code: AMORDDG

Mode: Resulis are reporied in units of parts per billion by walume (pphv)

\Lab [T 1 19383-0001 —
Fiehl ID 20437

Cnigter 1D ) : 20437

Annlyais Dale [P TETTAR]

Campaund LoD Conggnirmtion S0L Fluga*™ S0 Flugs**
ethane 050 [ L0 oLT

lethylene 050 074 1.0 500,T o

licaetylune 050 MO ] on,T

propane 0.50 13 L0 oLt

propylens .40 B Ao 101,T

Hichleradifuaramethans .20 49 04 L,

Imethyl chiaride - 0.2 068 040 L1

lschwane 0,21 2.4 045 o

vingl chloride 17 [ale] (34 [l

| -oarl s 0.9 0.34 .40 401

I 3-buindiens ’ 0.27 ND 0.54 bi

i-businee 0.20 25 | 040 | O

\L-T-babging 13 ND 036 L]

bromomrethans naz? WD .54 ]!

o-2:biilene 027 _ ND 0.5d ol

3-mgthyl- | -uens 023 WD 046 oi

i stpesttaiig . 027 05 .54 L.D1

irichlornPluansme thane 08 024 058 1,01

| -peniene . oY) MO 0 | O

11~ i e o ' nI7 (S]] FEZ] [

isapnine 017 D .54 ol

|-2-pockenn — 02T | WD L RM DL -

| dichioostiaene g MO | s | ol ' —
-2-pinitg .25 o] .50 o]

methylee chinride 0.4 HD .28 ol

1-meshyl-1-butens 0.23 L] [h46 [

1, 2-dirtlhyl butsre: 0.21 NI | (az ]l

vl opantome 0.20 WD R Cil -
methyl |- pemviem 022 W .44 i ]
1, |-dighlzrezthane . n1g NO .38 ol

Epciopentise Jeam 1w [es [ o I -

' J<limethylbutane ) 024 WD 056 L]}

T-methylpentane e MO 054 [

J-rethydpentans 023 ol 046 1.0

{2-meLivyt- | -pentene + | -exene oz0 0.0G 040 1.0l

-lexme ) 020 MO Q.40 [l

ehlornfom L0321 MD 04z o] -
1-2-heweng 027 WD - 054 Jall

plbewene 0000000 027 D 0.4 L]

| 2-dichlcenethan: 0y MO 054 [xl]

sty ey Ekaptiking I3 WD 054 | Dt

2 A-dimethy] pentare. 027 MO .34 oL Bl
I_.JLIdr'.cll_Il::ru_::Ilnjn [t ] M [HE 3 5]

henzene 7 .14 054 1,01

o Delrmcdiliorides 0i7 L1l 054 101

cychkhesins 0.4 HD o | ©l i
L-weibylhexane | WL D i

2,3-dimechyi prttain | nas HD | ns2 Cl -
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Laboratory Analysis Resulis
ACL Number: 110383

Analysis Code: AMORD0G

Mole: Results are reporled in units ol parts per billion by velema (ppbyv}

Lah IT¥ 1105830001 -
Compoursd Lo Concuniration | SDL Flaga¥* Conceniralion 0L Flags®*
S-meilylsexane 020 ~ HD | nan o

1. 2-dichibornpropans I A T 0,34 [ o

Lrichiboeoethylens 0.2% ML 053 I3

ﬁ,,l_d--:ri.mu'hjllpcnlanu ) 0.2d MO 043 ol

T ———— i D27 ) 054 ol _____

n=hepli .25 N 0.50 Dl ]
-1 J-dichlaropropylens 0.20 ML 040 =]

melhyleyeiahecane '326 | W 052 [K3]

-1 J-dichluoprapylens 020 D 040 ol [ E—
1,1 2-trichlaangthang 021 NI 043 o1

24 nimetbylpentne 024 ND D48 oI |
e 07 013 054 101 _‘_ 1
2-methylhepians 930 [5]e] 4 [ _ |
S-methylhenlane 031 MO .46 il |
| 2-dilromaeihane .24 T

n-atang 019 MDD 0.3 ol

tetrachlorosthy leme .24 MO 43 ol

tilgrobenzene 0.27 MD 0.54 ol . 1 -
eliibenzene 0.27 MND 0.54 &1}

m & pescyling 0.27 1L 0.54 4,00

styrene 0.27 D i0.54 ol

:._I,T.J-m‘.mnhlnmﬂhln.e C0.20 MWD 040 0l e ]
oenylen 027 Mk 0.54 Ll

| enondng n.22 NI 0 ol

| soprapyibenzzne 124 D 048 ol

e-peopylbenzens 027 KD 044 [l

melhyloluens: all ND 0.2z © DI

p-ethylioloene .16 HD 032 [l
11,2 Serimethylbenzene 025 WD .50 ol
Lomghyliolegne R E M 134 4

I 2 A-trisnethylbenaeng Q.I7 HD .54 ol

t=decane 0.7 MO .54 ol

1.3, }-erimethylhensens 0 MO 0134 o

miedielidbensene 037 HO .54 ol

diethylbenzane ~ - .17 M 0.54 i

n-undecane 0,27 ML .54 a1
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Laboratory Analysis Resulis
ACL Number: 110383
Analysis Code: AMORD0G

Mot Femlts are reported in umits of parts per billion by wolume { ppbv)

LOID - Lizail of Det:tian.

MO = nol desected

M - goneendrmiion oem nat be quaniified,

SDL - Sample Detection Limit (LOD ndjusted for dilutions),

MY - livalid

1 « Reporied canceniration @ below SDL

L = Reporied concentmtion is at ar nhave the $DL and is below the kawer limat of quantitation.
E - Reponed moacstration exceess the wpoer limit of insrument eslibrezion

b - Recgult aodified Oroen previous nesull

T= Dala was nol confEnmed by & confinnelional malysis. Daln is entatively identifed.

= 50L {5 equal gp LOD
o8 Daalbity eootrol faga explnnations are llsoed i the lass page of tig rapen

TCEQ lzboratory customer suppart may be resched af kbachiel@teeg siate. s

The TCEQ Is an equal cpportunityfaffizmative acticn employer. The agancy doas nol allaw
discrirmnination on tha basis of race, color, religion, national orgin, sex, disability, age, sexual
arientation or veteran siafus, In compliance with the Americans With Disabilities Act, this document
may b= requested in alternate formats by contacting the TCEQ at (512) 239-0010, (Fax 512-239
=(055), or 1-800-RELAY-TX {TDD), or by writing P.O. Box 13087, Austin, Texas T8711-3087.

-0088), or 1-BO0-RELAY-TX (TDDY), or by writing P.O. Box 13087, Auslin, Taxas 7E711-3087.
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Table 1. Comparison of Monitored Concentrations in Lab Sample 110376-0001 to TCEQ Short-Term AMCVs

Lab Sample ID 110376-0001
AT Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 0.26 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 0.2 ND D1 0.4
1,1,2-Trichloroethane Not Available | 100 0.21 ND D1 0.42
1,1-Dichloroethane 110,000 1,000 0.19 ND D1 0.38
1,1-Dichloroethylene Not Available | 180 0.18 ND D1 0.36
1,2,3-Trimethylbenzene Not Available | 250 0.27 ND D1 0.54
1,2,4-Trimethylbenzene Not Available | 250 0.27 ND D1 0.54
1,2-Dibromoethane 10,000 0.5 0.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 0.27 ND D1 0.54
1,2-Dichloropropane 250 100 0.17 ND D1 0.34
1,3,5-Trimethylbenzene Not Available | 250 0.25 ND D1 0.5
1,3-Butadiene 230 1,700 0.27 ND D1 0.54
1-Butene 360 50,000 0.2 0.3 J,D1 0.4
1-Pentene 100 2,600 0.27 ND D1 0.54
2,2,4-Trimethylpentane Not Available | 750 0.24 ND D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available | 1,000 0.21 ND D1 0.42
2,3,4-Trimethylpentane Not Available | 750 0.24 ND D1 0.48
2,3-Dimethylbutane Not Available | 990 0.28 ND D1 0.56
2,3-Dimethylpentane Not Available | 850 0.26 ND D1 0.52
2,4-Dimethylpentane 290,000 850 0.27 ND D1 0.54
2-Chloropentane (as chloroethane) Not Available | 190 0.27 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 0.2 ND D1 0.4
2-Methyl-2-Butene 250 500 0.23 ND D1 0.46
2-Methylheptane Not Available | 750 0.2 0.02 J,D1 0.4
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Lab Sample ID 110376-0001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available | 750 0.27 ND D1 0.54
2-Methylpentane (Isohexane) 83 1,000 0.27 ND D1 0.54
3-Methyl-1-Butene 250 8,000 0.23 ND D1 0.46
3-Methylheptane Not Available | 750 0.23 ND D1 0.46
3-Methylhexane Not Available | 750 0.2 ND D1 0.4
3-Methylpentane Not Available | 1,000 0.23 ND D1 0.46
4-Methyl-1-Pentene (as hexene) 20 500 0.22 ND D1 0.44
Acetylene 620000 25,000 0.5 0.23 J,D1,T 1
Benzene 2700 180 0.27 0.13 J,D1 0.54
Bromomethane (methyl bromide) 21000 30 0.27 ND D1 0.54
c-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
c-2-Butene 2100 15,000 0.27 ND D1 0.54
c-2-Hexene Not Available | 500 0.27 ND D1 0.54
c-2-Pentene Not Available | 2,600 0.25 ND D1 0.5
Carbon Tetrachloride 97000 20 0.27 0.11 J,D1 0.54
Chlorobenzene (phenyl chloride) 210 100 0.27 ND D1 0.54
Chloroform (trichloromethane) 85,000 20 0.21 ND D1 0.42
Cyclohexane 420 1,000 0.24 ND D1 0.48
Cyclopentane Not Available | 1,200 0.27 ND D1 0.54
Cyclopentene Not Available | 2,900 0.2 ND D1 0.4
Dichlorodifluoromethane Not Available | 10,000 0.2 0.59 L,D1 0.4
Ethane 180,000 Simple Asphyxiant* | 0.5 3.7 D1,T 1
Ethylbenzene 170 20,000 0.27 0.02 J,D1 0.54
Ethylene 270,000 500,000 0.5 0.46 J,D1,T 1
Isobutane 2,040 8,000 0.23 0.3 J,D1 0.46
Isopentane (2-methylbutane) 1,300 1,200 0.27 ND D1 0.54
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Lab Sample ID 110376-0001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isoprene 5 20 0.27 0.24 J,D1 0.54
Isopropylbenzene (cumene) 100 500 0.24 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 0.27 0.06 J,D1 0.54
m-Diethylbenzene 70 460 0.27 ND D1 0.54
Methyl Chloride (chloromethane) Not Available | 500 0.2 0.89 L,D1 0.4
Methylcyclohexane 150 4,000 0.26 ND D1 0.52
Methylcyclopentane 1,700 750 0.27 ND D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 0.14 ND D1 0.28
m-Ethyltoluene 18 250 0.11 ND D1 0.22
n-Butane 1,200,000 8,000 0.2 0.41 L,D1 0.4
n-Decane 620 1,750 0.27 ND D1 0.54
n-Heptane 670 850 0.25 ND D1 0.5
n-Hexane 1,500 1,800 0.2 ND D1 0.4
n-Nonane 2,200 2,000 0.22 ND D1 0.44
n-Octane 1,700 750 0.19 ND D1 0.38
n-Pentane 1,400 1,200 0.27 ND D1 0.54
n-Propylbenzene 3.8 250 0.27 ND D1 0.54
n-Undecane Not Available | 550 0.27 ND D1 0.54
o-Ethyltoluene Not Available | 250 0.13 ND D1 0.26
o-Xylene 380 1,700 0.27 ND D1 0.54
p-Diethylbenzene 0.39 460 0.27 ND D1 0.54
p-Ethyltoluene 8.3 250 0.16 ND D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 0.5 1.4 L,D1,T 1
Propylene 13,000 Simple Asphyxiant* | 0.5 ND D1,T 1
Styrene 25 5,100 0.27 ND D1 0.54
t-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
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Lab Sample ID 110376-0001

ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

t-2-Butene 2,100 15,000 0.18 ND D1 0.36
t-2-Hexene Not Available | 500 0.27 ND D1 0.54
t-2-Pentene Not Available | 2,600 0.27 ND D1 0.54
Tetrachloroethylene 770 1,000 0.24 ND D1 0.48
Toluene 170 4,000 0.27 0.09 J,D1 0.54
Trichloroethylene 3,900 100 0.29 ND D1 0.58
Trichlorofluoromethane 5,000 10,000 0.29 0.28 J,D1 0.58
Vinyl Chloride Not Available | 26,000 0.17 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - parts per billion by volume

ND - Not Detected.

NQ - Concentration can not be quantified.
LOD - Limit of Detection.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

INV - Invalid.
J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.
D1 - Sample concentration was calculated using a dilution factor of 4.00.
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Table 2. Comparison of Monitored Concentrations in Lab Sample 110383-0001 to TCEQ Short-Term AMCVs

Lab Sample ID 110383-0001
AT Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 0.26 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 0.2 ND D1 0.4
1,1,2-Trichloroethane Not Available | 100 0.21 ND D1 0.42
1,1-Dichloroethane 110,000 1,000 0.19 ND D1 0.38
1,1-Dichloroethylene Not Available | 180 0.18 ND D1 0.36
1,2,3-Trimethylbenzene Not Available | 250 0.27 ND D1 0.54
1,2,4-Trimethylbenzene Not Available | 250 0.27 ND D1 0.54
1,2-Dibromoethane 10,000 0.5 0.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 0.27 ND D1 0.54
1,2-Dichloropropane 250 100 0.17 ND D1 0.34
1,3,5-Trimethylbenzene Not Available | 250 0.25 ND D1 0.5
1,3-Butadiene 230 1,700 0.27 ND D1 0.54
1-Butene 360 50,000 0.2 0.34 J,D1 0.4
1-Pentene 100 2,600 0.27 ND D1 0.54
2,2,4-Trimethylpentane Not Available | 750 0.24 ND D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available | 1,000 0.21 ND D1 0.42
2,3,4-Trimethylpentane Not Available | 750 0.24 ND D1 0.48
2,3-Dimethylbutane Not Available | 990 0.28 ND D1 0.56
2,3-Dimethylpentane Not Available | 850 0.26 ND D1 0.52
2,4-Dimethylpentane 290,000 850 0.27 ND D1 0.54
2-Chloropentane (as chloroethane) Not Available | 190 0.27 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 0.2 0.06 J,D1 0.4
2-Methyl-2-Butene 250 500 0.23 ND D1 0.46
2-Methylheptane Not Available | 750 0.2 ND D1 0.4
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Lab Sample ID 110383-0001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available | 750 0.27 ND D1 0.54
2-Methylpentane (Isohexane) 83 1,000 0.27 ND D1 0.54
3-Methyl-1-Butene 250 8,000 0.23 ND D1 0.46
3-Methylheptane Not Available | 750 0.23 ND D1 0.46
3-Methylhexane Not Available | 750 0.2 ND D1 0.4
3-Methylpentane Not Available | 1,000 0.23 0.11 J,D1 0.46
4-Methyl-1-Pentene (as hexene) 20 500 0.22 ND D1 0.44
Acetylene 620000 25,000 0.5 ND D1,T 1
Benzene 2700 180 0.27 0.14 J,D1 0.54
Bromomethane (methyl bromide) 21000 30 0.27 ND D1 0.54
c-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
c-2-Butene 2100 15,000 0.27 ND D1 0.54
c-2-Hexene Not Available | 500 0.27 ND D1 0.54
c-2-Pentene Not Available | 2,600 0.25 ND D1 0.5
Carbon Tetrachloride 97000 20 0.27 0.11 J,D1 0.54
Chlorobenzene (phenyl chloride) 210 100 0.27 ND D1 0.54
Chloroform (trichloromethane) 85,000 20 0.21 ND D1 0.42
Cyclohexane 420 1,000 0.24 ND D1 0.48
Cyclopentane Not Available | 1,200 0.27 ND D1 0.54
Cyclopentene Not Available | 2,900 0.2 ND D1 0.4
Dichlorodifluoromethane Not Available | 10,000 0.2 0.49 L,D1 0.4
Ethane 180,000 Simple Asphyxiant* | 0.5 58 D1,T 1
Ethylbenzene 170 20,000 0.27 ND D1 0.54
Ethylene 270,000 500,000 0.5 0.74 J,D1,T 1
Isobutane 2,040 8,000 0.23 2.5 D1 0.46
Isopentane (2-methylbutane) 1,300 1,200 0.27 0.96 L,D1 0.54
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Lab Sample ID 110383-0001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isoprene 5 20 0.27 ND D1 0.54
Isopropylbenzene (cumene) 100 500 0.24 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 0.27 0.11 J,D1 0.54
m-Diethylbenzene 70 460 0.27 ND D1 0.54
Methyl Chloride (chloromethane) Not Available | 500 0.2 0.68 L,D1 0.4
Methylcyclohexane 150 4,000 0.26 ND D1 0.52
Methylcyclopentane 1,700 750 0.27 ND D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 0.14 ND D1 0.28
m-Ethyltoluene 18 250 0.11 ND D1 0.22
n-Butane 1,200,000 8,000 0.2 2.5 D1 0.4
n-Decane 620 1,750 0.27 ND D1 0.54
n-Heptane 670 850 0.25 ND D1 0.5
n-Hexane 1,500 1,800 0.2 ND D1 0.4
n-Nonane 2,200 2,000 0.22 ND D1 0.44
n-Octane 1,700 750 0.19 ND D1 0.38
n-Pentane 1,400 1,200 0.27 ND D1 0.54
n-Propylbenzene 3.8 250 0.27 ND D1 0.54
n-Undecane Not Available | 550 0.27 ND D1 0.54
o-Ethyltoluene Not Available | 250 0.13 ND D1 0.26
o-Xylene 380 1,700 0.27 ND D1 0.54
p-Diethylbenzene 0.39 460 0.27 ND D1 0.54
p-Ethyltoluene 8.3 250 0.16 ND D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 0.5 13 D1,T 1
Propylene 13,000 Simple Asphyxiant* | 0.5 0.22 J,D1,T 1
Styrene 25 5,100 0.27 ND D1 0.54
t-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
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Lab Sample ID 110383-0001

ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

t-2-Butene 2,100 15,000 0.18 ND D1 0.36
t-2-Hexene Not Available | 500 0.27 ND D1 0.54
t-2-Pentene Not Available | 2,600 0.27 ND D1 0.54
Tetrachloroethylene 770 1,000 0.24 ND D1 0.48
Toluene 170 4,000 0.27 0.13 J,D1 0.54
Trichloroethylene 3,900 100 0.29 ND D1 0.58
Trichlorofluoromethane 5,000 10,000 0.29 0.24 J,D1 0.58
Vinyl Chloride Not Available | 26,000 0.17 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - parts per billion by volume

ND - Not Detected.

NQ - Concentration can not be quantified.
LOD - Limit of Detection.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

INV - Invalid.
J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.
D1 - Sample concentration was calculated using a dilution factor of 4.02.
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Table 3 TCEQ Long-Term Air Monitoring Comparison Values (AMCVs)

Please Note: The long-term AMCVs are provided for informational purposes only because it is scientifically inappropriate to
compare short-term monitored values to the long-term AMCV.

Compound

Long-Term Health

Compound

Long-Term Health

AMCV (ppb,) AMCV (ppb,)
1,1,1-Trichloroethane 940 Cyclopentane 120
1,1,2,2-Tetrachloroethane 1 Cyclopentene 290
1,1,2-Trichloroethane 10 Dichlorodifluoromethane 1,000
1,1-Dichloroethane 100 Ethane Simple Asphyxiant*
1,1-Dichloroethylene 86 Ethylbenzene 450
1,2,3-Trimethylbenzene 25 Ethylene** 5,300
1,2,4-Trimethylbenzene 25 Isobutane 800
1,2-Dibromoethane 0.05 Isopentane (2-methylbutane) 120
1,2-Dichloroethane 1 Isoprene 2
1,2-Dichloropropane 10 Isopropylbenzene (cumene) 50
1,3,5-Trimethylbenzene 25 m & p-Xylene (as mixed isomers) 140
1,3-Butadiene 9.1 m-Diethylbenzene 46
1-Butene Not Available Methyl Chloride (chloromethane) 50
1-Pentene Not Available Methylcyclohexane 400
2,2,4-Trimethylpentane 75 Methylcyclopentane 75
2,2-Dimethylbutane (Neohexane) 100 Methylene Chloride (dichloromethane) | 100
2,3,4-Trimethylpentane 75 m-Ethyltoluene 25
2,3-Dimethylbutane 99 n-Butane 800
2,3-Dimethylpentane 85 n-Decane 175
2,4-Dimethylpentane 85 n-Heptane 85
2-Chloropentane (as chloroethane) | 19 n-Hexane 190
2-Methyl-1-Pentene +1-Hexene 50 n-Nonane 200

Texas Commission on Environmental Quality




Tony Walker et al.

June 9, 2011
Page 22 of 22
Long-Term Health Long-Term Health
Compound A?VI CV (ppby) Compound AgIVI CV (ppby)
2-Methyl-2-Butene 50 n-Octane 75
2-Methylheptane 75 n-Pentane 120
2-Methylhexane 75 n-Propylbenzene 25
2-Methylpentane (Isohexane) 100 n-Undecane 55
3-Methyl-1-Butene 800 o-Ethyltoluene 25
3-Methylheptane 75 o-Xylene 140
3-Methylhexane 75 p-Diethylbenzene 46
3-Methylpentane 100 p-Ethyltoluene 25
4-Methyl-1-Pentene (as hexene) 50 Propane Simple Asphyxiant*
Acetylene 2,500 Propylene Simple Asphyxiant*
Benzene 1.4 Styrene 110
Bromomethane (methyl bromide) 3 t-1,3-Dichloropropylene 1
c-1,3-Dichloropropylene 1 t-2-Butene Not Available
c-2-Butene Not Available t-2-Hexene 50
c-2-Hexene 50 t-2-Pentene Not Available
c-2-Pentene Not Available Tetrachloroethylene*** 3.8
Carbon Tetrachloride 2 Toluene 1,100
Chlorobenzene (phenyl chloride) 10 Trichloroethylene 10
Chloroform (trichloromethane) 2 Trichlorofluoromethane 1,000
Cyclohexane 100 Vinyl Chloride 0.45

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

**Long-term vegetation AMCV for Ethylene is 30 ppb.
***Long-term vegetation AMCV for Tetrachloroethylene is 12 ppb.
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